Objectives: To evaluate the kinetic functional condition of children with hydrocephalus; to identify the condition of the muscle tone; to verify the static and dynamic functional activities; and to verify the association between tone changes and functional activities. Method: A cross-sectional, descriptive, exploratory and eld study, using qualitative and quantitative approach, performed at the University Hospital in Aracaju city, from August 2009 to March 2010. Results: From 50 evaluated children, 30 (60%) had hypertonia; 10 (20%) were hypotonic; and 10 (20%) did not show muscle tone alteration. The age average was considerably lesser in hypertonic children and higher in hypotonic and without tone alteration children. The average of carried through surgeries was more expressive in hypertonic children. Motor sequels had been present in 92% of the sample. The static functional activities, as well as dynamic functional activities, were lower in hypertonic children (p < 0,0001) and higher in hypotonic and normal tone children. Conclusions: Muscle tone exacerbation is more present in hydrocephalus children and motor function is impaired, being the neuropsychomotor development delayed more evident in spastic children group and less pronounced in children with normal muscle tone.
Introduction
Hydrocephalus is a pathological condition that causes cerebral ventricles dilation due to excessive accumulation of cerebrospinal uid (CSF), which can also be followed by the increase of intracranial pressure. Even if it is controlled, it is frequently associated with learning disorders, poor motor skills and compromised life quality by several complications and incapacities. 6, 16 e child may present a tense and bulging fontanelle, thinning of the skull bone structure, opisthotonus, paresis or paralysis of cranial nerves, coma, muscle tone changes, breathing disorders, progressive visual loss, papilledema, motor de cit, functional limitation, lack of concentration, memory and learning disturbs, behavioral changes and sleeping disorders. 4, 5, 15, 24 Reestablishing functionality in children with hydrocephalus demands a deep knowledge of their motor skills. e delay in neuropsychomotor function developments, which is a limiting factor of children's potentialities, is one of the most concerning aspects. Moreover, the physiotherapist's acting in neurological disorders depends on the development of the evaluation system.
Due to the lack of published studies about motor de cits in hydrocephalus, there is the necessity to investigate kinetic and functional compromising in children with this condition in order to identify peculiar motor characteristics, for instance, the muscle tone changes and the functional activities, as well as knowing if there is a connection between them or not.
Methodology
It is an exploratory cross-sectional comparative study under qualitative and quantitative approach, developed in the ambulatory area at University Hospital of Universidade Federal de Sergipe (UFS), from August 2009 to March 2010. e children were evaluated individually, taking the variables into consideration, muscle tone and functionality.
Fi y children with hydrocephalus (N = 50) have participated in this study. ey were of both genders, with age above six months, without any previous diseases that could be related to muscle tone changes or delay in the neuropsychomotor development.
An identi cation le and the Durigon Protocol (with 3 ordinal scales) were used as data collection instruments. e rst scale of the Durigon Protocol involves the evaluation of the muscle tone, which analyses the muscle reaction while being stretched, varying from one to ten degrees. One as being hypotonia, two as normal tone and from three to ten as the progres- 
Results
Initially, all the y children evaluated were divided into groups according to the results from the qualitative and quantitative approach, according to the muscle tone characterization. irty (N = 30) presented spastic hypertonia (spasticity), corresponding to the Hypertonia Group; ten (N = 10) presented hypotonia, the Hypotonia Group; ten (N = 10) did not present muscle tone changes, representing the Normal Tone Group. ere was a signi cant di erence between normal tone group (66.20) and hypertonia group (29.07), according to the average age, with p < 0.011 (Table 1) .
Motor function evaluation of hydrocephalus children Costa ACSM et al. As for the gender, 29 (58%) were males and 21 (42%) were females. irty seven children (74%) underwent a ventricular shunt and 13 (26%) had not been operated. As for the diagnostic, 38 (76%) presented hydrocephalus without myelomeningocele, and 12 (24%) had hydrocephalus associated to myelomeningocele. e children who just presented hydrocephalus represented 30% (N = 3) of the hypotonic group, 90% (N = 9) of the normal tone group and 86,7% (N = 26) of the hypertonic group. e mean of surgery performed was 1.7 in the Hypotonia Group and 1.17 in the Normal Tone Group; this mean was more expressive in the group of children with hypertonia (3.67).
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It was observed that only 24 (48%) children were submitted to physiotherapeutic treatment, whereas 26 (52%) did not, although presenting motor de cit from this disease.
It was possible to observe that the motor sequel were present in 46 children (92%), making 100% in the children with hypotonia; 70% in those without muscle tone changes; and 96.7% in the hypertonic children ( Table 2 ).
Motor function evaluation of hydrocephalus children Costa ACSM et al. A statistical significance was found among the groups concerning the static activities. As for sitting position, there was a statistical di erence between spastic and hypotonic groups, as well as between spastic and normal tone groups, though the degree of sitting was lower in the spastic children. In the quadruped position analysis, there was a di erence between hypotonia and normal tone groups, as well as hypertonia and normal tone groups, meaning that this degree is higher in the normal tonic children. In the kneeling and half-kneeling positions, a di erence was noticed between the hypertonia and normal tone groups, as the degrees were lower in the spastic children. In the standing position, there was a statistic di erence between the normal tone and hypotonia groups and between the normal tone and hypertonia groups, meaning that the standing degree is higher in the normal tonic children (Table 3) .
It was observed that from the evaluated children (N = 50), 40 (80%) were 12 or more months old, and 10 (20%) were younger than 12 months. To evaluate the dynamic functional activities, only the 12 or more months old children were recruited. It was found that, in the three studied groups, the crawling activity was more frequent than the gait, although the two dynamic activities were more o en in the normal tonic children. As for the children that presented tonic changes, it was veri ed that the hypertonic children had worse performance on these functional skills than the hypotonic children (Table 4) . Discussion e protocol of evaluation uses an objective measurement of changes occurred in the muscle tone and in the functional activities of children with cerebral paralysis, based on the motor performance characteristics, in accordance with the principles that rule the neural control. 8 Due to the similarities of the tonic and motor characteristics presented, this protocol can be used to evaluate children with hydrocephalus, not having difculties with its use, once the evaluation criteria related to this kind of disease was followed.
e average age of the evaluated children was 39.38 months old, being higher at normal tone children (66.20) and considerably lower in the hypertonic children (29.07), suggesting that lifespan will be longer for children without muscle tone changes and shorted for children with spasticity due to more frequent functional limitations in children with hypertonia.
e motor sequels found were much greater than those recorded in the literature, being present on 92% of the sample. e functional activities seemed poorer on the spastic and hypotonic children than on the children without muscle tone changes. In another study, 3 de cit on the neuropsychomotor was observed in 60% of the casuistry, severely compromising life quality.
A previous research observed severe motor disorders in 34.3% of the sample. ese authors 17 claimed that the motor disorders are connected to the degree of hydrocephalus. In another study, 14 there were 60% of motor de cit and 68% of cognitive de cit with low IQ on the casuistry compared to 25% of the visual and hearing de cits.
e ndings showed an important relation between the number of surgeries and the presence of sequels, motor compromising being higher on spastic and hypotonic children and lower on children without muscle tone changes. Some authors 20 found important loss of functioning on the superior members in 6 to 8 years old children, being worse on those children with hydrocephalus, submitted to ventricular shunt surgeries.
e literature describes that the number of changes of ventricular shunts due to complications is crucial to psychomotor disorders. 11 It has also been reported that more than three shunt reviews were associated with poor motor function due to tissue damaged on the region. 19 An investigation performed with 144 children with congenital hydrocephalus and 44 with hydrocephalus associated with myelomeningocele also found meaningful correlation between the number of ventricular peritoneal (VP) shunt reviews and motor function. 21 On the other hand, some authors 2 claimed that the placement of ventricular shunt provides a better neuropsychomotor development. e children that have undergone more than two surgeries have great chances of developing complications. 11, 18 Di erently from other studies, one investigation has shown that the number of changes of ventricular shunts did not present risks to the psychomotor disturbs. 17 e motor skills and the ne motor control are signi cantly under the average, and the presents of these de cits is justi ed in this population due to the hydrocephalus physiopathology that involves motor control cerebral areas. 12 Children with myelomeningocele with or without hydrocephalus obtained lower movement dexterity scores than normal children. 13 e relation between mobility, superior member functions and hydrocephalus in children with myelomeningocele has been examined and a pyramidal tract dysfunction was found. Sixty-nine percent of the children presented superior members function disorders. is percentage was greater in children with hydrocephalus. 25 As for the motor disorder predominance, it can be observed that there has not been statistically signi cant di erence between the right and le hemispheres, which characterizes hydrocephalus as a disease of symmetric implication, related to the muscle tone changes in the body hemispheres, although there is no records in literature that corroborate with these ndings.
Some authors claim the increase of muscle tone (spasticity) with opisthotonus, besides motor disorder. 4, 5 As the disease evolutes, the tendons re exes sensibility and the muscle tone are increased. 22 e pyramidal syndrome (especially in the lower members) many times manifested as a spastic tetraparesis, constitutes a common characteristic of the children with hydrocephalus. 10 On the contrary, the accid paraplegia is the most evident motor implication on children with myelomeningocele. 23 ere has been a statistical signi cance between the groups of tones concerning the static activities of the children with hydrocephalus. Considering the positions Sitting, Quadruped, Kneeling, Half-kneeling and Standing, lower degrees on spastic and higher on normal tonic children were observed, demonstrating that exacerbation of muscle tone negatively in uences the realization of functional activities of the children.
Concerning the dynamic functional activities, very signi cant results were recorded, in other words, lower degrees on spastic children and higher on children of the normal tone group, representing that the children with spasticity show greater motor limitations, whereas children with normal tone have greater ability to perform these functional activities.
ere is a relation between spasticity and motor function yet not clarified. There are many clinical evidences that the spasticity limits the voluntary move-ments, having a correlation between the degree of spasticity and the functional capacity. 9 e in uence of stretch re ex in a hypertonia have great negative e ects on the motor development and on the life quality of patients with a motor superior neuron damage. 1 Due to the great importance of the normal motor function, which depends on normal physical and intellectual capacity, suitable motor skills are essential to patients to integrate then in the community. Motor learning de cits have been identi ed in other neurological disorders. However, very few studies have approached this de cit on children with hydrocephalus. 7 e data obtained in this study allow us to observe that the protocol to evaluate the muscle tone and the static functional activities serve as an instrument of great value to quantify and qualify the kinetic functional condition of the children with hydrocephalus. erefore, it is believed that this research may help medical professionals who work with these children, especially the physiotherapists, in order to establish the suitable criteria to evaluate the motor function.
